Role of endothelium on phenylephrine-triggered contractile events in aorta of spontaneously hypertensive rats.
The ability of basal release of endothelium derived relaxing factor (EDRF) to alter contractile events in phenylephrine (PE)-triggered contraction was tested on ring segments of the thoracic aorta removed from spontaneously hypertensive rats (SHR) and normotensive Wistar-Kyoto rats (WKY). In normal medium, PE (1 microM) elicited similar whole contractions in endothelium denuded arteries of SHR and WKY. The presence of endothelium only reduced the WKY response. On aorta incubated in a Ca2+ free-medium, PE (1 microM) induced an initial phasic contraction due to intracellular Ca2+ release. This was followed by a tonic contraction after Ca2+ (2.5 mM) was restored to the bath. This sustained contraction was dependent on extracellular calcium influx. Identical phasic and tonic contractions were observed in endothelium denuded rings of SHR and WKY. However, the presence of endothelium only reduced the sustained contraction of WKY arteries. When experiments were carried out in medium containing D600 (1 microM), the presence of endothelium diminished the whole contraction of both SHR and WKY rings whereas the sustained but not the phasic contractions of WKY was also inhibited. This inhibitory effect of endothelium on WKY sustained contraction was significantly higher in the presence of D600. The calcium antagonist reduced both the whole and the tonic contractions of all preparations but was ineffective on the phasic one. The D600 inhibitory action on the sustained contraction was more pronounced in denuded SHR rings than in the corresponding WKY arteries. Thus it is concluded that there is a basal influence of endothelium in both SHR and WKY. Under our conditions, the endothelial function inhibited the extracellular Ca2+ influx and especially the part of Ca2+ influx insensitive to D600. This part of Ca2+ influx is diminished in SHR and thus the efficacy of endothelium products (e.g. EDRF) is reduced in this strain.